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INDIAN STANDARD 

FIXED CAPACITORS 
FOR USE IN ELECTRONIC EQUIPMENT 

Blank Detail Specification : 

Fixed Metallized Polyethylene-Terephthalate 

Film Dielectric D C Capacitors 

Assessment Level E 



National Foreword 



This Indian Standard, which is identical with lEC Pub 384-2-1 (I982)/QC 300401 'Fixed 
capacitors for use in electronic equipment: Part 2 Blank detail specification: Fixed metallized 
folyethylene-terephthalate film dielectric dc> capacitors — Assessment level E', issued by the 
International Electrotechnical Commission was adopted by the Bureau of Indian Standards on 
15 March 1988 on the recommendation of Capacitors Sectional Committee and approval of 
the Electronics and Telecommunication Division Council. 

Wherever the words 'International Standard' appear, referring to this standard, they should be 
read as Indian Standard. 

Cross References 

In this Indian Standard, the following International Standards are referred to. Read in their 
respective place the following; 

International Standard Corresponding Indian Standard 



lEC Pub 384-1(1982) Fixed capacitors for |IS QC 300000 : 1988 1 Fixed capacitors for 



use in electronic equipment: Part 1 use in electronic equipment: Generic 

Generic specification specification 



lEC Pub 384-2(1982) Fixed capacitors for |IS QC 300400 : 1982| Fixed capacitors for 
use in electronic equipment: Part 2 use in electronic equipment: Sectional 

Sectional specification: Fixed metalHzed Specification: Fixed metallized 

polyethyiene-ierephthalate film dielectric polyethylene-terephthalate film dielectric 

dc capacitors dc capacitors 

The technical committee responsible for the preparation of this standard has reviewed the 
provisions of the following International Publication and has decided that it is acceptable for use 
in conjunction with this standard: 

lEC Pub 410 (1973) Sampling plans and procedures for inspection by attributes 
The text of Amendment No. 1 to lEC Pub 384-2-1 /QC 30040rhas been incorporated. 

This standard is intended primarily for use under the lEC Q System. A regular Indian 
Standard for this component could be different, identical or similar to this standard. 

Only the English language text in the International standard has been retained while adopting 
it as Indian Standard. 



As in the Original Standard, this Page is Intentionally Left Blank 
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FIXED CAPACITORS 
FOR USE IN ELECTRONIC EQUIPMENT 

Blank detail specification: 
Fixed metallized polyethylene-terephthalate film dielectric d.c* capacitors 

Assessment level E 



Introduction 

Blank detail specification . 

A Blank Detail Specification is a supplementary document to the Sectional Specification and 
contains requirements for style and layout and minimum content of detail specifications. Detail 
specifications not complying with these requirements may not be considered as being in accordance 
with I EC specifications nor shall they be so described. 

In the preparation of detail specifications the content of Sub-clause 1.4 of the sectional 
specification shall be taken into account. 

The numbers between brackets on the first page correspond to the following information which 
shall be inserted in the position indicated: 

Identification of the detail specification 

[1] The "International Electrotechnical Commission" or the National Standards Organization under 
whose authority the detail specification is drafted. 

[2] The I EC or National Standards number of the detail specification, date of issue and any further 
information required by the national system. 

[3) The number and issue number of the I EC or national Generic Specification. 

[4] The I EC number of the blank detail specification. 

Identification of the capacitor 

[5] A short description of the type of capacitor. 

[6] Information on typical construction (when applicable). 

Note. — When the capacitor is not designed for use in printed board applications, this shall be clearly stated in the 
detail specification in this position. 

[7] Outline drawing with main dimensions which are of importance for interchangeability and/or 
reference to the national or international documents for outlines. Alternatively, this drawing may 
be given in an appendix to the detail specification. 

[8] Application or group of applications covered and/or assessment level. 

Note. — Ihs. assessment lcvel(s) to he used in a. detail specification shall be selected from the sectional specification. 
Sub-clause 3.4.4. This implies thai one blanV detail specification may be used in combination with several 
assessment levels provided the grouping of the tests does not change. 

[9] Reference data on the most important properties, to allow comparison between the various 
capacitor types. 
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lEC 384-2-1 -XXX [2] 


ELECTRONIC COMPONENTS OF ASSFSSED QUALITY IN 
ACCORDANCE WITH: 

[3] 


I EC 384-2-1 [4] 


FIXED METALLIZED POLYEIHYLENE- [5] 
TEREPHTHALATE FILM DIELECTRIC 
D.C CAPACITORS 


Outtipc drawing (see Tabic I) (First angle projection) 
[71 

(Other shapes are permitted within the dimensions given) 


[6] 


Assessment lcvel(s): E 

[8] 

Performance grade: 



Information on the availability of components qualified to this 
detail specification are given in the Qualified Products List. 



[9] 



SECTION ONE - GENERAL DATA 



1. General data 

1 - 1 Recommended method(s) of mounting (k> be inserted) 
(See Sub-clause \A2 of I EC Publication 384-2) 
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!.2 Diuicfisions 



Table I 



Case size reterence 


Dimensions (in millimeires or inches and millimetres) 


■ -7^ 


L 


H 


d 






































s 



















Notes y. When there is no case size reference. Table I may be omitled and the dimensions shall be given in 
Tabic II, which then becomes Table I. 
2. The dimensions shall be given as maximum dimensions or as nominal dimensions with a tolerance. 



1.3 Ratings ami characteristics 



Capacitance range (see Table II) 

Tolerance on rated capacitance 

Rated voltage (see Table II) 

Category voUage (if applicable) (see Table II) 

Climatic category 

Rated temperature 

Maximum a.c. voltage (if applicable) 

Maximum pulse load 

Tangent of loss angle 

Insulation resistance 

Maximum dissipation 



Table II 
Values of capacitance and of voltage related to case sizes 



Rated voltage 










Category voltage * 










Rated capacitance (m nh" and'or pF) 


Case size 


Case size 


Case size 


Case size 











If different from the rated voltage. 
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i-4 Iterated documents 

Generic specification: 



I EC Publication 384-1 (1982): Fixed Capacitors for Use in 
Electronic Equipment, Part \: Generic Spccirication. 



Sectional specification: 



lEC Publication 384-2 (1982): Part 2: Sectional Specification: 
Fixed Metallized Polyethylene-terephthalate Film Dielectric 
D.C. Capacitors, 



1.5 Marking 

The marking of the capacitor and the packing shall be in accordance with the requirements 
of lEC Publication 384-2, Sub-clause 1.6. 

.Vole. — The details of the marking of the component and packing shall be given in full, in the detail 
specification, 

1.6 Ordering information 

Orders for capacitors covered by this specification shall contain, in clear or in coded form, 
the following minimum information: 

a) Rated capacitance. 

b) Tolerance on rated capacitance. 

c) Rated d.c. voltage. 

d) Number and issue reference of the detail specification and style reference. 

1.7 Certified records of released lots 

R^uircd/not required. 

\,% Additional information {not for inspection purposes) 

1.9 Additional or increased severities or requirements to those specified in the generic andjor sectional 
specification 
^o/e. — Additions or increased requirements should be specified only when essential 

Table III 
Other characteristics 



This table is to be used for defining characteristics 
which are additional to or more severe than those 
given in the scciionai specificaiion. 



SECTION TWO — INSPECTION REQUIREMENTS 



2. Inspectioii requirements 

2.1 Procedures 

2.1.1 - For Qualification Approval the procedures shall be in accordance with the Sectional 

Specification, I EC Publication 384-2, Sub-clause 3.4, 

2.1.2 - For Quality Conformance Inspection the test schedule (Table IV) includes sampling, 

periodicity, severities and requirements. The formation of inspection lots is covered by Sub- 
clause 3.5.1 of the Sectional Specification. 

6 
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Table IV 



plates /.— Sub-clause numbers of tests and performance requirements refer to the Sectional Specification. I EC Publication 
3S4-2 and Section One of this specification, 
i — inspection Levels and AQl's are selected from I EC Publication 410: Sampling Plans and Procedures for 

Inspection by Ailnbutes. 
3. — In this table: 

p = peiiodicity (in months) 

sample size 

acceptance criterion (permitted number of defectives) 
destructive 
non-destructive 
inspection level 



n 

c 

ND 

IL 

AQL = acceptable quality level 



I EC Publication 410 





D 




I 


A 




Sub-clause number and Test 


or 


Conditions of test 


L 


Q ' 


Performance requirements 


(see Note 1) 


ND 


(see Note 1) 




X 


(sec Note I) 








(see Note 2) 




Group A inspection 












(lot-by-lot) 












Sub-group A i 


ND 




S-4 


2.5% 




4.1 Visual examination 










As in 4.1 

Legible marking and as 

specified in L5 of this 

specification 


4.1 Dimensions (gauging) 










As specified in Table 1 of 
this specification 


Sub-group A2 


ND 




II 


1.0% 




4.2.2 Capacitance. 










Within specified tolerance 


4.2.3 Tangent of loss angle 










As in 4.2.3.2 


4.2.1 Voltage proof (Test A) 










No breakdown or fiashover 


4.2.4 Insulation resistance 










As in 4.2.4.2 


(Test A) 












Group B inspection 












(loi-by-lot) 












Sub-group B! 


ND 




S-3 


2.5% 




4.5 Solderabihiy 




Without ageing 
Method: ... 






Good tinning as evidenced 
by fcee flowing of the 
solder with wetting of the 
terminations or solder 
shall flow within ... s. as 
applicable 


4.i5 Solvent resis-, 




Solvent: .... 






Legible marking 


tance of the 




Solvent tem- 








marking 




perature: .... 








(if applicable) 




Method 1 
Rubbing mate- 
rial: .... 












Recovery time: • • • • 
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Subclause number and Test 
(see Note 1) 



D 
or 
ND 



Conditions of test 
(see Note I) 



Sample size 

and criterion 

of acceptability, 

(see Note 3) 



Performance requirements 
(sec Note J) 



Group C inspection 

(periodic) 

Sub-group CIA 
Part of sample of Sub- 
group CI 

4.1 Dimensions (detail) 

4.3.1 Initial measurements 



4.3 Robustness of 
terminations 

\A Resistance to 
soldering heat 

4. 14 Component 
solvent 
resistance 
(if applicable) 

4.4.2 Final 
measurements 



D 



* Sub-group CIB 
Other part of sample of 
Sub-group CI 

4.6.1 Initial 
measurements 



4.6 Rapid change of 
temperature 



4.7 Vibration 



Capacitance 

Tangent of loss angle: 

For'CR > ItiF: at I kHz 
Cr^ l^F: atlOlcHz 

Visual examination 



Method: 

Solvent: .... 
Solvent tem- 
perature: . . . . 
Method 2 
Recovery time; . . • - 

Visual examination 



Capacitance 
Tangent of loss angle 



D 



Capacitance 
Tangent of loss angle: 
For Cr > ^^F: at 1 kHz 
Cr < 1 nF: at 10 kHz 

Of^ - Lower category 

temperature 
^'b = Upper category 

temperature 
Five cycles 

Duration / = 30 min 
Visual examination 
Method of mounting: 
see \.\ of this specification 

Procedure B4 

Frequency r^nge,: 

..'. Hz to ... Hz 

Amplitude 0,75 mm or 
acceleration 98 m s* 
(whichever is the less 
severe) 

Total duration: 6 h 



18 



See detail specification 



No visible damage 



See detail 
specification 



No visible damage 
Legible marking 

^ <. 2% of the value 
^ measuired initially 
Increase of tan &: 

^0.003 C^ I jiF Grade V 

50.002 C > I mF Grade 1 
50.005 C < 1 mF Grade 2 

50.003 C > 1 mF Grade 2 
compared to values 
measured in 4.3.1 



No visible damage 



8 
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Sample size 




Sub-clause number and Test 
(sec Note I) 


D 
or 
ND 


Conditions of test 
(see Note I) 


and criterion 

of acceptability 

(sec Note 3) 


Performance requirements 
(see Note 1) 








P 


n 


c 




4.7.2 Final inspection 




Visual examination 






i 


No visible djtmage 


4.8 Bump (or shock, see 

4.9) 




Method of mounting: 
sec 1.1 of this specification 

Number of bumps: ... 
Acceleration: ... m/s- 
Duration of pulse: 
... ms 






i 




4.9 Shock (or bump, see 

4.8) 




Method of mounting: 
see I.I of this specification 

Acceleration: ... m's- 
Duraiion of pulse: 
... nts 










4.8.3 or 4.9.3 Final 
measurements 




Visual examination 
Capacitance 

Tangent of loss angle 
Insulation resistance 






2 


No visible damage 

— ^ 5% of the value 
measured in 4.6.1 

Increase of tan^: 

50.003 Cs 1 mF Grade 1 

50.002 C> 1 VF Grade 1 
50.005 C 5 1 jiF Grade 2 

50.003 C> ! mF Grade 2 
compared to values 
measured in 4.6.1 

^50% of the values in 

4.2.4.2 


Sub-group CI 

Combined sample of 
specimens of Sub- 
groups CIA and ClB 


D 


___„__._„___ 


6 
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4,16 Climatic sequence 














4.10.2 Dry heat 




Temperature: upper 

category temperature 
Duration: 16 h 










4.10.3 Damp heat, 
cyclic. Test Db. first 
cycle 










■ 




4.10.4 Cold 




Temperature: Lower 

category temperature 
Duration: 2 h 
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Sub-clause number and Test 
(see Note 1) 



D 
or 

ND 



Conditions of test 
(see Note \) 



Sample size 

and criterion 

of acceptability 

(see Note 3) 



Performance requirements 
(see Note \) 



4.10.5 Low air pressure 
(if required by the 
detail specification) 



4.10.5.3 Intermediate 
measurement 



4.10.6 Damp heat, 
cyclic, Tc^ Db, 
remaining cycles 



4.10.6.2 Final measurements 



Air pressure: 
8.5 kPft (85 mbar) 



Visual examination 



No permanent breakdown, 
flashover or harmful 
deformation of the case 



Visual examination 
Capacitance 

Tangent of loss angle 



Insulation resistance 



No visible damage 
Legible marking 

AC 

— < 5% of value 

^ measured in 4,4.2, 
4.8.3 or 4.9.3 as 
applicable 
Increase of tan S: 

<0.005 C ^ I mF Grade I 
^0.003 C > I iiF Grade I 
< 0.008 €<. 1 mF Grade 2 
^0.005 C > I mF Grade 2 
compared to values 
measured in 4.3.1 or 
4.6.1 as applicable 
S50% of values in 4.2.4.2 



Sub-group C2 
4.11 Damp heat, steady 
state 

4.M.1 Initial 
measurements 

4.11.3 Final 
measurements 



15 



Capacitance 

Tangent of loss angle at 
I kHz 

Visual examination 



Capaciunoe 



Tangent of lossr angle 



Insulation resistance 



No visible damage 
Legible marking 

AC 

— - <. 5% of value 

measured in 4.11.1 

Increase of tan<V. 
^0.005 compared to the 
values measured in 4.11.1 

S50% of values in 4.2.4.2 



Sub-group C3 
4.12 Endurance 
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Duration: 
Grade I: 2000 h 
Grade 2: 1 0004i 



ro 
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Sub<lausc number and Test 

i (see Note 1) 

f 


D 
or 
ND 


Conditions of lest 
(see Note 1) 


Sample size 

and criterion ' 

of acceptability 

(see Note 3) 


Performance requirements 
(see Note I) 


i 
1 






P 


n 


c 




4.12.1 Initial 
measuremenU 




Capacitance 
Tangent of loss angle : 
For Cr > 1 jiF: at I kHz 
Cr s 1 mF: at 10 kHz 










4.12.5 Final 
measuremcnls 




Visual examination 
Capacitance 

Tangent of loss angle 
Insulation resistance 








No visible damage 
Legible marking 
AC 2S5V. for Grade 1 
C <8% for Grade 2 

of value measured 

in 4.12.1 

Increase of tanrf: 

^0.003 C< 1 nF Grade I 

50.002 C > 1 mF Grade f 
50.005 C5 1 mF Grade 2 

50.003 C> 1 mF Grade 2 
compared lo values 
measured in 4.12.1 

S:50% of values in 4,2.4.2 


Sub-group C4 

4.13 Charge and discharge 


D 




3 


9 


. 




4.13.1 Initial 
measurements 




Capacitance 
Tangent of loss angle: 
For Cr > 1 nF: at 1 kHz 
Cr <, 1 ||F: at 10 kHz 
Duration of charge: 

... s 
Duration of discharge: 

... s 






















4,13.3 Final 
measurements 




Capacitance 
Tangent of loss angle 








AC 53% for Grade 1 
"C 55% for Grade 2 

of value measured 

in 4.13.1 

Increase of tanf!>: 

< 0.003 C < \)xV Grade! 
< 0.002 C> i nK Grade 1 
< 0.005 C< 1 \iV- Grade: 
< 0.003 C> I mH Grade: 
compared 10 values 
measured ni 4.KVI 






Insulation resistance 


- 






>50% of values in 4.2.4.2 
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